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 This appendix discusses the construction of the Tank Seam Access Road and Tank Seam 

Portal Pad.  In order to clearly complete proper out and fill calculations for the road, the road has 

been divided into stations spaced at approx. 100 ft o.c. as shown in Figure 3H-4.  A cross section 

of each station follows Figure 5G-4.  Stations 0+00 and 1+00 lie on the Upper storage Pad, 

Station –1+00 to the North on the existing road and Station 2+00 to the south on the lowest end 

of the Tank Seam Road.  The station numbers increase as you proceed up the road toward the 

pad. 

  

 Construction will begin on the Upper Storage Pad.  Construction will consist of removing 

topsoil for storage, then removing material from the road cut and compacting in onto the Upper 

Storage Pad.  Topsoil removal and storage is discussed in section R645-301-240.  Table 5G-1 

shows the cut and fill volume calculations.  Volume in the table represent total cut and fill 

material will be placed in the area of stations 8+00 and 9+00.  

 

 During the initial road cut, care will be taken to prevent disturbed material form 

migrating downslope in the following manner.  The initial topsoil removal will be made using a 

backhoe.  Trees and/or shrubs immediately ahead of the cut will be removed by pulling them 

back into the previous cut.  Using the backhoe, a berm will be created on the downhill side of the 

cut, as shown in Figure 5G-1. When the berm is in place, the road cuts will be started as shown 

in Figure 5G-1 using a backhoe and/or front-end loader.  The road cuts will be made into the 

slope towards the cut face rather than parallel to the slope, which will result in any rocks or 

sloughage dislodged by the equipment bucket during the road cutting to be contained within the 

berm.  In the event blasting is required, which is described in Appendix 5-E, the blasts will be 
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designed to drop the material in to cut area behind the berm.  This will prevent material 

generated by the blast form migrating downslope into the undisturbed area.  This procedure will 

de used to cut a pilot road until the first large fill area.  This procedure will be used to cut a pilot 

road until the first large fill area (Stations 8+00 and 9+00) is reached. 

 

 When small fill areas are reached (e.g. Station 6+00), a temporary silt fence will be 

installed at the base of the proposed fill for runoff control, and the same cutting procedure will be 

used to create an initial berm inside the silt fence with a backhoe after topsoil removal.  The area 

inside the berm will then be prepared to allow the placement of the fill, as shown in Figure 5G-2.  

Fill material in these areas will be restricted to no more than 15’ downslope form the road, 

allowing a backhoe to easily reach the material during reclamation.  Rock fragments larger than 

18 inches which are disturbed will be embedded into the surface of the fill as described in the 

slope stability analysis on page 5G-48.  These areas are included in the disturbed area, and are 

designated as BTCA areas (See Plate 7-1E and Appendix 7-K).  As soon as the fill material is in 

place, erosion control matting will be placed on the disturbed slopes as described on Appendix 7-

K.  The temporary silt fence at the base of the fill material will remain in place for runoff 

treatment until installation of the erosion control matting is complete. 
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Figure 5-G-1.  Typical Road Excavation Sequence 

 
 
 
 

 

 

 

NOTE: Road cut sequence may vary.  All cuts will be made behind the berm generated by 

the initial backhoe cut. 
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Figure 5G-2.  Cut and Fill Diagram for Small Areas 

 
 
 

 
 

 

 

NOTE: This diagram represents a typical sequence for the construction of small fills 

alongside the cut road.  Configurations shown are typical and the actual profile 

may vary. 
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 When the large fill area is reached, temporary silt fences will be placed below the fill area 

prior to equipment entering the proposed disturbed area.  The silt fences will be placed so as to 

treat runoff from all disturbed area not contained by a berm during construction.  Topsoil 

recovery will then begin in the fill area.  During topsoil removal a ramp will be constructed 

which will weave back and forth along the face of the fill area to the base. 

  

 As the base of the fill area is approached, care similar to the procedures described 

previously for cut and fill will be taken to prevent rocks and other material form being pushed 

onto or below the silt fences.  The following sequence will then be used starting at the base of the 

fill area. 

 

 The base of the fill area will be prepared according to the recommendations on Page 5G-

48 by removing all vegetation and rock fragments larger than 18 inches which are not embedded 

into the natural ground and/or stable, and any cobble or boulder sized rocks which are positioned 

so as to interfere with the compaction activities.  Placement of the fill material will then begin 

and the material will be compacted in lifts not exceeding 18 inches.  The initial cut to reach the 

base of the fill area will act as a series of terraces with which the fill material can be keyed into 

the natural soils, as recommended on page 5G-48.  As the fill progresses up the slope, removal of 

rock fragments and vegetation will continue on the slope above the fill.  Rock fragments less 

than 18 inches will be incorporated into the fill as they are removed.  Rock fragments larger than 

18 inches will be incorporated into the surface of the fill and will be embedded into the fill 

material to aid the surface, remaining rocks will be temporarily placed on the Upper Storage Pad 
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until construction of the road is complete, and then will be placed as described below according 

to the discussion on page 5G-48.     

 

 The cut and fill volume in Table 5G-1 represent the maximum amount of fill which will 

be encountered in the road excavation.  The possible presence of excessive rock fragments larger 

than 18 inches  may generate a reduced amount of fill and rocks which may need to be stored 

until reclamation.  The extreme width of the road at stations 8+00 and 9+00 account for the 

maximum amount of fill material, which may be encountered.  Excessive rock fragments could 

decrease the available fill.  If this scenario is encountered, an alternate configuration, involving 

terracing of the fill, would provide a stable surface for which to store the additional rocks 

encountered during construction.  If additional storage area is required, the necessary amount of 

area will be obtained by redesignating part of the Upper Storage Pad for storage of these rocks.  

These storage areas will be level or near level, so as to meet the requirements of R645-301-535.  

Rock fragments will be placed in single lifts as described on page 5G-48, in order to guarantee 

the safety factor requirements of R645-301-535. 
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Figure 5G-3.  Alternate Fill Area Configuration. 

 

 

Scale:  1” = 40’    

 

Note: This figure represents an alternate fill configuration to account for the potential 
lack of fill material due to excessive large rocks (>18” m.d.).  The elevation of the 
terrace may be lower than shown, or the terrace area may consist of more than one 
terrace, depending on the amount of fill available and amount of rocks 
encountered.  As excavation progress, the amount of fill will be monitored.  
Approximately 3900 sq. ft. of terrace area is available for potential rock storage 
area (0.09 acres). 
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 As the fill material is placed and compacted, the surface of the slope will be scarified and 

ripped horizontally to create a rough surface and water-holding pockets for interim vegetation, 

along with the embedded rocks.  Erosion control matting will be installed in junction with the 

filling and compacting to prevent erosion form occur9ng on the fresh slopes.  The matting will 

provide erosion and runoff control, and will aid in the establishment of interim vegetation.  The 

matting will be maintained on the slopes as the primary BTCA treatment (Appendix 7-K), and 

will be maintained until an adequate demonstration that interim vegetation qualifies the slopes 

for designation as SAE (Small Area Exemption) areas.  Division approval will be required before 

this designation can be made.  Temporary silt fences will be removed once the installation of the 

matting is complete. 

 

 Culverts will also be installed on the fill slope as construction progresses up the slope, in 

order to avoid disturbance of the surface after construction.  Culvert outlets will be protected as 

described in R645-301-742.300. 

 

 The cut and fill methodologies in the Appendix will be used throughout the construction 

of the road and the portal pad.  As construction of the pilot road progresses, temporary ditches 

which meet the designs specifications of the permanent ditches will be maintained along the pilot 

read, with silt fences placed just above the culvert inlets treating any runoff.  Approximate silt 

fences locations are shown on Plates 7-1C and 7-1E.  Upon completion of construction, final as-

built contours will be submitted to the Division.  
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 Final crowning of the road and installation of permanent ditches will be completed 

following initial road and pad contouring.  The approximate road and pad contours are shown on 

Plates 5-2. 

 

 A slope stability analysis of the cut slopes and fill areas, as well as some discussion on 

the construction methodology, is on page 5G-44 following the cross sections. 

 

 Upon completion of regarding activities, interim stabilization of the cut slopes will be 

accomplished through hydroseeding as described in R645-301-331.  Cut slopes will be seeded 

using the seed mix an mulch described in Tables 3-3 and 3-4.  Downslopes will be seeded by 

hand prior to the placement of erosion control matting using the permanent seed mix shown in 

Table 3-3.  This seed mix will be used in order to establish shrubs as well as grasses to aid in 

interim stability. 

 

 The final as-built cut and fill material volumes are shown in Table 5G-2 on pg. 5G-71. 

 

 During reclamation 1,000 yds³ of material was hauled from TS-15 as described on page 

5J-13.  Because of this 1,000 yds³ of material will be left in TS-8 for use in reclamation in that 

area. 
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Figure 5G-4. Tank Seam Road/Pad Stations Map 
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Table 5G-1.  Tank Seam Road Cut & Fill Summary

 Fill (-) Cut (+) Volume  Fill (-) Cut (+) Volume
 Volume Volume* Cumul.  Volume* Volume* Cumul.
Station (cu yd) (cu yd) (cu yd) Station (cu yd) (cu yd) (cu yd)
-1+00   0 15+00   -12,764

0+00   456 0 -456 16+00 300 69 -12,995

1+00 2,084 0 -2,084 17+00 140 236 -12,899

2+00 2,419 0 -4,959 18+00 175 299 -12,775

3+00 631 367 -5,223 19+00 0 550 -12,225

4+00 68 802 -4,489 20+00 0 871 -11,354

5+00 53 669 -3,873 21+00 0 796 -10,558

 6+00 139 386 -3,624 22+00 0 819 -9,739

 7+00 68 480 -3,214 23+00 0 642 -9,097

 8+00 3,025 122 -6,117 24+00 0 713 -8,384

 9+00 7,145 0 -13,262 25+00 822 83 -9,123

10+00 498 526 -13,234 26+00 269 536 -8,856

11+00 779 258 -13,755 27+00 0 1,265 -7,591

12+00 0 676 -13,079 28+00 0 4,528 -3,063

13+00 0 741 -12,338 29+00 0 1,994 -1,069

14+00 150 266 -12,222 30+00 0 1,110 41

15+00  1,089 547 -12,764  20,310 20,351 

 

*Cut and fill volumes measured using Quicksurf Version 4.0 3-D molding software package, copyright 

1991, Schreiber Instruments, Inc., based on premining contours from 1991 aerial survey and proposed 

contours shown on Plate 5-2E. 
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Introduction  

 

 The following section contains slope profiles and a stability analysis for each fill slope 

along the Tank Seam Access Road.  Final backfilling and grading along the access road was completed 

in November 1994. 

 

 Soil samples for the stability analysis were collected from the fill material prior to 

placement of the fill.  Analysis of the soil samples were performed by Dames & Moore.  The slope 

stability analysis and safety factors were generated by Dames and Moore. 

 

 The location of the five fill areas are as follows (Stations are shown in Figure 5G-4).  

TSF-1 fill is located on the upper storage pad in the area of station 1+00.  TSF-2 fill is located in the 

area of station 8+00 and 9+00 (large fill areas).  TSF-3 fill is located between stations 10+00 and 11+00.  

TSF-3 fill is located at the switchback, in the area of Station 15+00.  TSF-5 fill is located in the area of 

Station 25+00. 

 

 The following figures show detailed as constructed slope profiles of each fill area.  

Following the profiles is a slope stability analysis, which analyzes each fill area. 
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Table 5G-2 Tank Seam Road As-built Cut and Fill Summary 

 

*Cut and fill volumes measured using Quicksurf Version 5.1 3-D modeling software package, copywrite 1995, 
Schreiber Instruments, Inc., based on premining contours form 1991 aerial survey and contours shown on Plate 
2-4E from 1995 aerial survey. 
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Figure 5G-5. Tank Seam As-built Road/Pad Stations Map 

 

 

 


	Appendix 5-G Tank Seam Access Road
	Tank Seam Access Road Slope Stability Analysis
	Introduction 
	Background
	Site Conditions
	Soil Conditions
	Slope Stability Analysis
	Conclusions and Recomendations
	Plot Plan Plate One
	Ten Most Critical Failure Surface Plate Two

	Tank Seam Fill as Constructed Slope Stability Analysis
	Introduction
	TSF-1
	TSF-2
	TSF-3
	TSF-4
	TSF-5

	Introduction 
	Purpose and Scope of Study
	Laboratory Data
	Mechanical Analysis
	Table 1 Mechanical Analysis Results

	Compaction Tests
	Table 2 Compaction Test Results

	Direct Shear Tests
	Table 3 Direct Shear Test Results

	Slope Stability Anlaysis
	Stability Analysis Report
	TSF-1
	TSF-2
	TSF-3
	TSF-4
	TSF-5


	Figures
	Figure 5G-1 Typical Road Excavation Sequence
	Figure 5G-2 Cut and Fill Diagram for Small Areas
	Figure 5G-3 Alternate Fill Area Configuration
	Figure 5G-4 Tank Seam Road/Pad Stations Map
	Figure 5G-5 Tank Seam As-Built Road/Pad Stations Map

	Tables
	Table 5G-1 Tank Seam Road Cut & Fill Summary
	Station 0+00
	Station 1+00
	Station 2+00
	Station 3+00
	Station 4+00
	Station 5+00
	Station 6+00
	Station 7+00
	Station 8+00
	Station 9+00
	Station 10+00
	Station 11+00
	Station 12+00
	Station 13+00
	Station 14+00
	Station 15+00
	Station 16+00
	Station 17+00
	Station 18+00
	Station 19+00
	Station 20+00
	Station 21+00
	Station 22+00
	Station 23+00
	Station 24+00
	Station 25+00
	Station 26+00
	Station 27+00
	Station 28+00
	Station 29+00
	Station 30+00

	Table 5G-2 Tank Seam Road As-Built Cut & Fill Summary




